(43) seans 

2001 B.2 B (02.08.2001) 




liiiiiiiiiiifliiiiiniinii 



PCT 



(io) mm- 
WO 01/55468 Al 



(51) SK£ff#3': 

(21) SfKHdHS^: 

(22) BKHJISB: 

(25) m^amosmi 

(26) SfS^§B©«H: 



C23C 2/00 
PCT/JP01/00538 
2001 *1 £26 B (26.01.2001) 
B*H 



(30> 5s200O-16554 2000 *1 E26 B (26.01.2000) IP 

(7i) mmx (xmzft < ±xo>n%.m\z-?^T): fcasa 

(KABUSHIKI KAISHA GALVA 
KOGYO MIHARA KOJYO) [IP/IP]; T 729-0473 £A 
»=H TP iSfflBBai/Ml?tt»73S46 Hiroshima (IP). 

j (71) tHMXtSMf vrm , m _ 

: (72) «ISM^(SHINOHARA,Kiyoko) [IP/IP]; T 

| Saitama (IP). 

I (72) 36B.H#;fc<fctf , ± 

1 (HANDA, Kazuo) [IP/IP]; T 729-0412 IE W ft fi ffl 15 
= *fflBl*®5112-5 Hiroshima (IP). tt±R5ft (MU- 
s RAKAMI, Yosbihiro) [IP/IP]; f 723-0131 l£S»=® 



lp/JxfiBT29-1 Hiroshima (IP). >b# tt (K °^ A t H I' 
HiroroD [JP/JP]; T 306-0003 3s«ft£ NlTfjtlBrSTg 
39§*s Ibaraki (IP). 

(74) ttlX: 9V(SENMYO, Kenji et aL), T 

101-0042 *]|C«fltBB*BJIl1ftTW38»* 
BBf;U Tokyo (IP). 

(81) «£B (Srt;: AE, AG, AL, AM, AT, AU, AZ, BA, BB, 
BG BR, BY, BZ, CA, CH, CN, CR, CU, CZ, DE, DK, DM, 
DZ,' EE, ES, FI, GB, GD, GE, GH, GM HR, HU, ID, 1L, 
IN, IS, IP, KE, KG, KR, KZ, LC, LK, LR, LS, LT, LU, LV, 
MA, MD, MG, MK, MN, MW, MX, MZ, NO, NZ, PL, PT, 
RO, RU, SD, SE, SO, SI, SK, SL, TI, TM TR, TT, TZ, UA, 
UG, US, UZ, VN, YU, ZA, ZW. 

(84) itSS ARIPO ftit (GH, GM kma mw. 

MZ, SD, SL, SZ, TZ, UG, ZW), 1- 7 v 7*1* (AM. 
AZ, BY, KG, KZ, MD, RU, TI, TM), 3 - □ V 
(AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, IT, 
LU, MC, NL, PT, SE, TR), OAPI fcPF (BF, BI, CF, CG, 
CI, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG). 



g (54) rrtle: METHOD AND APPARATUS FOR REMOVING BOTTOM DROSS IN HOT DIP GALVANIZING BATH 
(54) jSttSIBX *J*%mO># r-A KDX(D»*»afi*t;SiS 

(571 Abstract: A method for removing a bottom dross in a hot dip galvanizing bath, 
whichcomprisesprovidrngacylindrical device having opemngsmta top p^on and 
bottom portion, a means for blowing bubbles in in its bottom portion and an mgot 
containing metallic aluminum in its middle portion, immerang toe^lmdncal device 
in the hot dip galvanizing bath ma transferable manner, fe^ 
mcL and King ^bubbles toward the bottom dross, to thereby float the mgot 
up in the device together with bubbles, reacting the bottom 
Stot containing metallic aluminum, to thereby convert it into atop dross and further 
float it up. and removing the top dross. The method can be employed for removing 
- a bottom dross deposit* in the bottom portion of a hotdlp galvanizing bath with good efficiency, while keepmg the compos.tion of 
W the bath almost constant flfijg=&7 





(57) gift: 

ntSK&tf&s&MP^ *&.mz&m7)i<<-'>j>. 

mm%fevKZ&*>^&K£ i9^ra*^$^T*-hA KD7.^LT^r&^§ 



WO 01/55468 




PCT/JP01/00538 



mmm 



-*7&<DJ 2 0 - 8 0 p p mglTC* *K i^^?t^T;V<- 

*fc*fflLfcft (Fe) l±Ef& (Zn)' tRlSU FeZn^iH^M 

^liSiSntiM:, h 7 7*Kn7. (Fe 2 Al 5 ) t LTj&Si:^±f^ 0 



1 



WO 01/55468 



PCT/JP01/00538 



Wj. S£Si *) k&itmok <Dli# b A Kn* (FeZn 7 ) t & *) , — gB**@ 
l^Kt^ - i Hi i&m&vi&TZLV* •> *WpOBJ61i:J:i8j6 

iiii90Knxici45¥#«:«i:57tA^«i:tT, 01x1*11 SUB 5 0-5 
L^L> ±fScoi 9 7 WliTi^-^A^iLt Ko^^ 



2 



WO 01/55468 




PCT/JP01/00538 



±iEO{tfc<7>frfTft« LT, GO*.!*. #§PS 5 6 - 7 7 3 7 3^l&, #HflBH 
6 3 - 2 7 4 6 5 O^fS, #HfW 1 - 1 4 7 0 4 7^m, #&fl¥2- 3 4 7 

•3, 36tfc<D#h2* Kn^^^jcJW«tTJ&3H:WbL, ^^ttttM^fe?) 



3 



WO 01/55468 




PCT/JPOl/00538 



±ntti>\zft±tz>ztmmitz 0 Ernie *nw^««t#««rt^isa#$ 

n*(F e Z n 7 )fcRl&U *0RlSfcJ: 0 h^Ko^ (Fe 2 Al 5 ) 
2FeZn 7 + 5A1 - Fe 2 Al 5 +14Zn 

7 ^i&flOsK HF*d^ <nm£l3&o 



4 



WO 01/55468 




PCT/JP01/00538 



□8Bfr<biS»E£&> -v^ffi^^aj^-fr, rasas **±s m niBK^*'h 

E (1) UEIRO^hA Knxoiim 

(6) wc^«r5S^i-*¥s**, mmms* v^fecoi&m&TitzxmfrMLx 

*LT»7&-t**2**aMk^*9 0-1 OMSfc S_hSE 
(4) Sfcli (5) UlBttO»j»3£«&> y*i&«5#hA Fo^im 

(7) mefiLAtt^SIKlEft^ 7*»KTffifcLftv»ttWmK:J: *K -.SBfcS 



5 



WO 01/55468 




PCT/JP01/00538 



l : 




2 : 




3 : 




4 : 




5 : 




6 : 




7 : 




8 : 




9 : 




l 0 : 




l l : 




l 2 : 


h y 7*Kn^ 


2 o : 




2 l : 





01 Rlflg2KjF3iiSSSl 14,£#£ LX.mWtiWI&Xtig'ftMZGL, 



6 



WO 01/55468 




PCT/JP01/00538 



*&ff4H:^i&^llg«LT@£a$ft, g»^ffig£ft*:IE±3tf>**hA Kn* 

t * \m * ft •? o mwtmw zntz mmmam & &t l fc&ra * a 

T^li^k-r 6 o »ttWk L tz ** h A K n X (i , ^feO±#?. £ i: £ ft 

#t>^artt:^±t^o ^f&Pfc§&*¥S3l±, 



7 



WO 01/55468 




PCT/JP01/00538 



»K ^'h^ Kot. 1 1 frb hyfh'uz (Fe 2 Al 5 ) ^<7>g&tf J *r:bft-£o 
2FeZn 7 + 5A1 — Fe 2 Al 5 +14Zn 

fcifcK, £*lfc£>&JR,- ffllxtf, #JR7;V5 *Oi![jft3ft*l& 6 6 0 *C 
*«K07fl/5-*A*#if&1-*fc««>K. KJ&£M£*<OlB- $ t < l±> 100% 



8 



WO 01/55468 PCT/JP01/00538 

mm i ^>TH<5rap«9^e)i!ta$^ 3&&^ 1 cmcM£*l£ 0 tobbp 

set, * iifcv> 0 

d^J^KLT, mmz. Ml *!Ef&*y*«c>-SB»KE;ltU Jl**y* 
K n 7. fc Bfc £ t S Z. t T § 5 0 



WO 01/55468 



PCT/JP01/00538 



Ui^ ^ 7 i:lt : i if J L^/^tfe^ , m3<Dmwr*i>. torn 

0-9 OJtWJ:, »ttffil&> •y^rf^SJtWTHTift^LT^ta#M^ 
» <b * - X t'H #*X »9 itrKil^RT, £«f*3 tiffCMHi - 

fttii, Mfigwiuiii 2 o.tJsn±Tib ij , Mia^ -K 
fcii*^->«>Aft^o7/u* , j±ji*is4ifojft»a, umwt, rasas, u> 



10 



WO 01/55468 




PCT/JP01/00538 



w&Lttntmti&zztfmfbti&o *#M4iaFs L^mt lx&. stwtt h y 

a * ft «b o & n 7k £ o /z is (> $ if b ft z o c ft t> -e *> t* t 
. t^tia^fcLrtttffl-ci-So 

1 2 o < cm±-c^> 19. x^ra&tf*, 7>^-7#*&fo^M^#*£ 
& (otmt u> 0 ^m.mx* urns* ? * i:mltwt^^ ttt 

5 >\ kK7 7y*;vr/7 5 h\ 4, 4' -*4fvfcf* ('O-tf >*;M*— 
±E©il!M«^*«i*M*«fk^»i:li, *»BCisv»T\ mwi 0-9 

±E©IEH«>frj&»-efc, 5 - 7 5Ri»t, £##7 5-2 5 

nm&t z^mmwftt t < , ^nm^u o - 6 osca^, &mh*a 

0-6 0R*«t<r*tr«J«»**«FC»a-C**o 



11 



WO 01/55468 PCT/JP01/00538 

AO^HRl^MiZtCTi-*^ »$L<li> 0. 1 ~ 5 0 mm, #UI± 5 - 2 0 

*To£ 0 ? tS 2 m, ^fi 1 1 7 hk &2 3 . 4 m0ft£a|g@Jg 

ttS-tU ^7^17 5 0 LTV»7t 0 tfc, 



12 



WO 01/55468 




PCT/JP01/00538 



□ (fcS 3 0 c mXfil 0 0 cm) :&Wt<bftTW;o it, 2tf&l>fc£&*^g 
£LT, 12 J; ^ASn^TOIS:*''* {^) *j A 7;^*> t<7) 

OT#Kfattfcfcr&i»fc§tiiLP 1 0 1 0 cmco&lilf^t 

Ml-, &frb4 o c m^MCMf&- r;v< > (M : 

SIS 3 0%, 7;^--)i70%) 54kg^i?±L^i-)i:Wi:iML 
Tfiyf$-£fc„ ifc, ««#OjaE»*P,ftl 0 0 cmO&SO^HS&fcli. 
«Wfffi***l4 0 cm, IHt4 0 c mK&btlT&t), £*>»53iCli. g§2.0c 

fl*7A/5--)AiHtt*4 0. 0 0 2- 0. 0 0 5 %Sr«l^t *&7 

BP*k 7^5-^A^m (kg) = [&\m&t (h>) X0. 8 + 

*'hAKD^l (kg)'xo. 03] /0. 7 
±E*«f, 0. 8UU y y*S«*07^5-^AitJgS-ai^i-4^i«)ii£.5? 

47^5 - ^ A**#asi-*#at?* •> , m»o«A3Ei&fitW"r*7;i' < 

Al£ffll:^f-3r*^ttti-W¥ffiCJ:»>ft3feLfco ifc, 0. 0 311. *'hAK 
nz<D¥-%3&J&ib' s m& : 9 7%, ft: 3%TSb4:c*^ 4? h A Rn*j&*<b h 
y/Kn*^o|E&l2g1-*7/l'3 -^Afli, ** h A Kd *t*»Oifc t UJ^fi 

-c& 6 i oglfc (2 1 h 4 co r* $> £ o 

1 0 h>/2 B, **hA Knx&£*fr 1,0 0 0 k g/icLT, (1 0X0. 
8+1000X0. 0 3) /0. 7 = 5 4 k g £ L£„ frfr&mVd • 7 )V 



13 



PCT/JP01/00538 



WO 01/55468 



ft t idgtft<n# UKn^ jW&ttWt LTt£± U 7* S - * A J: 
**»il!fe*f^l«:5t«8ttK3@/il©«K-C6^^oa«f ^ ffcHifcU d 

tz 0 zvm^m a Jkifm $ '<-~7F-$o nut*. ifcswoasiB.* 



f >=*••;/ h£U 7;m hoftfrt) mrfrz- 



«J2 



14 



WO 01/55468 



PCT/JPOl/00538 



£ -£ -5 OX- ti & < „ 1 mm £ 3 53*M-?otf it $ ■£ & t v> ? > y 4" «• t@f 
§&i&Mffi*«Mi, h 'J •> A (¥£7&@£ s 2 ^ m) 3kgi^> 

JtKftatSJifc'&i:. Rffi^<7>M3gSB* s *"hA Kn^l^Tll^iilt^ <t d l~ 
giifi£;?^/,:o 

ffi$&®JJM£t±, ^ y *£*i*f§*mSfc£ 0 «ffi»HMH:»i^ TO 1 0 k g/ h 
■C § £ i£jHlEf&> y * i§ K *$ it £ 39r& # h * K n * £ i ITSS***! 



15 



WO 01/55468 




PCT/JP01/00538 



16 



WO 01/55468 




PCT/JP01/00538 



17 



WO 01/55468 




PCT/JP01/00538 



4 ifcli 5 Ug«o»Bfeffi«&> 7^f»fl-A Kn*<98fc£g£ 0 



18 



WO 01/55468 



PCT/JP01/00538 




1/4 




2/4 



WO 01/55468 

H4 




PCT/JP01/00538 



D. 

o 



o 

1= 

o 

CD 



O 
t 

o 

DO 



Q_ 

o 



ii i§ in i§ 

MM IW M 

iPh ut\ Tm 

H M 



.1 



E 



E 

CO 



E 
in 

oci 



$1 

A 



CD 
O 
O 

d 



m 
o 
o 

o" 



o 
o 



CO 

o 
o 

d 



o 
o 

d 



o 
o 

d 



E 
o 



(%) ggiv 



3/4 




3g0 



4/4 



# 




INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP01/00538 



CLASSIFICATION OF SUBJECT MATTER 
Int. CI 7 C23C2/00 



According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 C23C2/00-2/40 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1926-1996 Jitsuyo Shinan Toroku Koho 1996-2001 

Kokai Jitsuyo Shinan Koho 1971-2001 Toroku Jitsuyo Shinan Koho 1994-2001 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



JP, 4-346642, A (NKK Corporation), 

02 December, 1992 (02.12,92) (Family: none) 

JP, 3-277755, A (Sumitomo Metal Industries, Ltd.), 
09 December, 1991 (09.12.91) (Family: none) 

JP, 9-316620, A (Kawasaki Steel Corporation), 
09 December, 1997 (09.12.97) (Family: none) 



Relevant to claim No. 



1-7 



1-7 



1-7 



| | Further documents are listed in the continuation of Box C Q See patent family annex. 



* Special categories of cited documents: 

"A* document defining the general state of the art which is not 

considered to be of particular relevance 
M E" earlier document but published on or after the international filing 

date 

U V document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"O w document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior to the international filing date but later 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
U X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 
"Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
18 April, 2001 (18.04.01) 


Date of mailing of the international search report 
01 May,. 2001 (01.05.01) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1992) 



a^WS## PCT/JPOl/00538 



a. %w<Dm-tz#&<D#m lasmmfm (ipoj 

Int. C 1 7 C23C2/00 



Int. Cl 7 C23C2/00-2/40 



0*fflHfflfr$g&l8 1926-199 6^ 

B*B&M0lffi£r&2:« 1 9 7 1 - 2 0 0 1 ¥ 

B^HUfflffjgSSi^S 1996-2001^ 

B*BS»J?ffl*r5g4i« 1994-2001^ 



JP, 4-3 4 6 6 4 2, A (B 2. 12^. 1 

9 9 2 (0 2. 1 2. 9 2) 



JP, 3-27775 5, A (ft^^JRX«»^tt) 
J!. 1 9 9 1 (09. 1 2. 9 1) (7 7^-41) 



9.12 



jp, 9-316620, a unmm&&&&&t) 

9 9 7 (0 9. 1 2. 9 7) 



9. 12^. 1 



1-7 



1-7 



1-7 



fAj WCBHW>*>«3:|R-Ptt*<. -jR»ftHf*fllfc*1- 
B*L<ttte©#BM«a«r*S^*fc«>fc§lflH-a 

roj nsfcisH*, mm. Bkjm\zttR-r&xm 

rPj B^tnSHHS-C, *»o«5fe|t«)±a«>Saii:45ajR 



tyj &\z®m<ohz>xiSKh^x. aexiatfiJioia 

i o Tii^ttasfc^ i #i felts t to 
r&j ^-/-fyh77? y — 5:r®t 



18. 0 4. 0 1 


BBRS8S«^382IB 05 Q J 


S#g#f?Jr (I SA/J P) 
100-8915 
££35^ tttflES^IIlHT I4#3t 


?L- ft 
mm&^ 03-3581-1101 P 


4E 


8 3 15 


3 4 2 3 



S^PCT/ISA/2 10 (I2-:--;) (1 9 9 8^7^) 



